This retrospective study was undertaken to evaluate the outcome of primary total knee arthroplasty (TKA) performed from January 1986 to December 1997 at this institution. Case review included Knee Society scores and functional knee score. The records of 94 patients (128 knees) were available for analysis with the sample comprised of 76 females (80.9%) and 18 males (19.1%) and a mean age was 61.4 years. TKA was performed for osteoarthritis (OA) in 96 knees (75%) and rheumatoid arthritis (RA) in 32 knees (25%). Cemented TKAs were performed in all patients. The mean knee score improved from 38.8 preoperatively to 90.9 postoperatively. The mean functional score improved from 19.1 preoperatively to 62.5 postoperatively. Both scores showed significant improvement when comparing preoperative to post operative results (p< 0.005). Arthroplasty was designated failures if the prostheses used had been removed. Survivorship at 12 years was 89.5%.
INTRODUCTION
Total knee arthroplasty (TKA) represents a major advance in the treatment of degenerative joint disease, providing excellent restoration of joint function and pain relief. In Malaysia, TKA has likely been performed since the late 1970s. Dhillon et al reported on cases performed at University Hospital Kuala Lumpur since 1986, and has been undertaken with increasing frequency since that time 1 . The present study was conducted to retrospectively review retrospectively the results of all primary TKA performed at Hospital Kuala Lumpur over a period of 12 years from January 1986 to December 1997. The main aim of the study were analyse knee and functional score outcomes of patients following TKA. Knee scores and functional scores of the primary TKA were performed pre-and post-operatively.
MATERIALS AND METHODS
This retrospective study was undertaken to evaluate the outcome of TKA performed in Kuala Lumpur Hospital from January 1986 to December 1997. Inclusion criteria consisted of: surgery performed by the senior author, presence of a complete record and follow-up for at least 1 year. A total of 225 primary TKAs were performed and the records of 128 knees were available for analysis. This represents 56.9% of the primary TKAs that were performed during twelve years period. The low numbers of cases available was mostly due to the fact that several patients were referred from outlying hospitals and were followed up at their respective local hospital.
The Knee Society rating score system was used, and knee scores and functional scores were calculated separately. The knee score consist of pain, range of motion and stability domains whereas the functional score is used to assess the ability of the patient to walk, climb stairs and whether aids are required for walking. The total of 100 points was given to each score. Comparison between preoperative score and postoperative score obtained on the last follow-up was made. Knee score and functional score (2) of 85 to 100 points were designated as excellent results, 70 to 84 points a good result, 60 to 69 points as fair result and below 60 points as a poor result 2, 3 .
Statistical analysis of both knee scores and functional scores were compared using SPSS software, Version XXXX for Windows. Survivorship analysis was compared using the Kaplan-Meier method 4 . Arthroplasty was designated as a failure if prosthetic component were removed or added during the follow-up period. The remaining arthroplasties were regarded as successful (or non-failures) regardless of complications and clinical score 5, 6, 7 . Osteoarthritis knee was noted in 87 knees in category A (a unilateral or successful bilateral knee replacement), 9 knees in category B (symptoms in the contralateral knee), but none from category C (associated medical conditions that limited function) 2, 8 . There were 9 knees with rheumatoid arthritis, 9 in category A, 9 in category B and 14 in category C. (Table 1) There were 96 TKA (75.0%) in category A, 18 TKA (14.1%) in category B, and 14 TKA (10.9%) in category C. There was no significant difference in the duration of hospital stay between the two methods of physiotherapy (continuous passive motion or static quadriceps exercises) prescribed for study patients. The Chi-square test showed p = 0.298 (p>0.005).
Complications
Twelve knees had one or more complications. These included superficial wound infection (5knees, 3.9%), deep infection (5knees, 3.9%), knee instability (1 knee, 0.8%), and polyethelene wear (thinning of the implant) (1 knee, 0.8%).
One patient had deep infection 6 months after the procedure. Another 4 were diagnosed with deep infection approximately 2 years after undergoing TKA. All of these patients had osteoarthritis prior to surgery. Two had comorbid medical conditions, one with ischemic heart disease and another with hypertension. The most common organism cultured was Methicillin resistance Staphylococcus aureus (MRSA), was found in 80% of cases (4 patients). The other patient had enterobacter and Staphylococcus aureus infection, which was sensitive to IV Cefoperazone. This patient developed a second infection one year later, in which Enterococci was isolated. Multiple debridements were performed and removal of the implant was indicated due to persistent infection. Two patients had arthrodesis of the knee and three patients had a bone cement spacer inserted and were planned for revision surgery. Deep infection leads to poor postoperative results.
Superficial wound infection was noted in 5 TKAs (3.9%), and all of these patients responded to intravenous antibiotics. Amongst these five patients, three s had osteoarthritis and another two, rheumatoid arthritis. Organism isolated were: Methicillin-resistance Staphylococcus aureus (MRSA) in 60% of the cases (3 patients); Streptococcus group D in 20% of the cases (1 patient); and Staphylococcus aureus in another 20% of cases (1 patient). Patients with MRSA infection were treated with parenteral antibiotics consisting of Fucidic acid, Vancomycin and Ciprofloxacin. Elase and Oxoferin dressing were also used. The Streptococcus group D (one patient) was sensitive to IV Cloxacillin and responded well to parenteral antibiotic therapy. Staphylococcus aureus which was isolated in another patient also was sensitive to IV Cloxacillin. This patient responded well after debridement, parenteral antibiotic therapy and secondary suturing. In cases of superficial infections, the TKA survived with aggressive debridement and antibiotics. One patient (0.8%) developed subluxation of the TKA due to instability. A 16mm tibial insert was used in the first surgery. Subluxation was noted after day 3 postoperatively and the patient also developed superficial wound infection postoperatively. Closed manual reduction was attempted under guidance of Image Intensifier but with no success. The patient then underwent a second operation after the superficial wound infection (Staphylococcus aureus was isolated and sensitive to IV Cloxacillin) was treated and healed. The tibial insert size was changed to 20mm.
One patient was noted to have polyethylene thinning at six years postoperatively. This patient had osteoarthritis secondary to trauma prior to the operation. Revision surgery was performed 6 years after the primary TKA. This was the only one revision (0.8%) done during the period of this study. Revision was performed as there is no similar system available to replace the thinning polyethylene. This patient underwent TKA in 1993 using the Whiteside Ortholoc System; Insall Burstein II System was used for the revision surgery and a 12mm tibial insert was used.
Survivorship analysis is the preferred method for comparing different series using the same prostheses or series of different prostheses 6, 7, 9, 10 . Wstimated survivorship for this study at 12 years is 89.5% (Confidence Interval, 95%). Survivorship graphs were constructed using 1000 days intervals. Survivorship at 5 years is 95 %. (Figure 3) 
DISCUSSION
This study was undertaken to review initial TKA experience at a single hospital. The majority of patients undergoing TKA in the present study were females (80.9%) and the preoperative diagnosis was osteoarthritis in 96 knees (75% of the knees) and rheumatoid arthritis in 32 knees (25%). This is similar to reported results by Dhillon et al where the majority of their patients were females (76%) and preoperative diagnosis was osteoarthritis in 81% of the cases 1 . Schurman et al reported 69.1% cases were females and osteoarthritis was noted in 45.1% of the cases and rheumatoid arthritis in 46.2% of cases 1 . Kuntson et al reportedosteoarthritisin 56.3% of cases, a majority of participants were women 3 . Schai et al reported 62% of their patient had knee osteoarthritix and 33% with rheumatoid arthritis (RA) 10 . Ranawat et al reported that most of their patient were female (80%, 68 of 85 patients) and osteoarthritis was present in 44.6% of their sample (50 of 112 knees) while rheumatoid arthritis was noted in 53.4% (62 of 112 knees) of cases 12 .
The mean age in this study was 61.4 years (range, 37 to 80y 13, 16 . In the present study, the preoperative mean ROM was 97.58o ± 22.47 (range, 10 to 135°) and postoperative ROM mean was 99.77°± 12.50 (range 30 to 120°). We note that most of patient had reduced range of motion pre-operatively, and some continued to have less than optimal ROM postoperatively. However, ROM improved in most patients with good range of motion prior to surgery. Although soft tissue analysis is another area involved in overall ROM outcome, this is not covered in the scoring system used here and in other reports Overall, he knee scores and functional scores significantly improved after TKA (p<0.005). In this study, 98.4 % of knee scores were either excellent or good, an outcome that is similar to other studies. For instance, the following reported good or excellent results: Ewald et al, 90% (111 knees); Diduch et al, 100% (103 knees); Ranawat et al, 92% (103 knees); Scott et al reported 98% (116 knees) were good (15%) or excellent (83%) with a posterior substituting prosthesis 7,12 14,116,7 . Duffy et al) reported significant improvement of knee score postoperatively (p<0.001) (preoperative knee score of 36 points (range 10 -80 points) compared to 84 points (range 37 -100 points) postoperatively 13 . Dhillon et al reported 78% (39 of 50 knees) achieved good and excellent result 1 . Brander et al reported outcome of hip and knee arthroplasty in persons aged 80 years and older 18 . For instance, they noted that the mean knee score preoperatively was 58 and improved postoperatively to a mean score of 77. Pain improved in 98% (total patients of 51 with 56 TKAs) of TKAs. Callahan et al noted good and excellent outcome varied from 52% to 100% amounts in the meta-analysis of 57 studies 19 . In 26 studies, 75% of patients reported no pain postoperatively, 20% reported mild pain, 3.7% moderate pain and 1.3% reported severe pain. Thus, overall, our knee score results were similar when compared to reported studies by other authors.
Functional scores also showed significant improvement after TKA (p<0.005). The mean preoperative was 19.10 ± 13.89 (range 0-50 points) while the post TKA functional score mean was 62.54 ± 16.68 (range, 5-90 points). Similarly, Duffy reported similar significant improvement from preoperative functional mean score of 45 points (range, 0-100 points) to a postoperative mean of 60 points (range, 0-100 points) (p< 0.001) 13 . The functional score was excellent, good and fair in 78.3% (90 knees) and poor results in 38 knees (29.7%). Dhillon et al reported 50% (50 knees) had poor results and another 50% good and fair results 1 . They noted that poor results occurred mostly in patients with rheumatoid arthritis and that the knee score improved but the functional score remained poor due to multiple joint diseases. For patients with osteoarthritis, knee scores improved, but the functional score remained poor for cultural reasons. Female patients who have become accustomed to a sedentary way of life confined to their homes, may continue to refuse to walk long distances or attempt to climb stairs. Furthermore a large number do not have stairs in their houses, and some prefer to use a walking stick as it gives them more confidence. These factors reduce their functional score 1 . More than half (53.1%) of the rheumatoid arthritis patients, had a poor result and only 21.9% of osteoarthritis knee had a poor result.
Callahan et al reported that approximately 18% of patients experienced a postoperative complication following TKA. These included: superficial infections, 3.9% (range, 0% to 14.8%); deep infections, 1.7% (range, 0% to 11.4%); pulmonary embolism, 2% (range, 0% to 9.7%); DVT, 6.5% (range, 0% to 56.6%); peripheral nerve injury, 2.1% (range, 0% to 18.8%) 19 . Scott et al reported 13.1% complication post TKA including deep infections, delayed healing (3 knees), death, urinary tract infection (2 each), hepatitis (1 knee) and patella fracture (6 knees). [7] In the present study, the incidence of deep infection was 3.9%, superficial infection 3.9%, 0.8% instability, and 0.8% thinning of polyethelene. There were no instances of DVT, periprosthetic fracture, pulmonary embolism, neurovascular or peroneal nerve injury. Diduch et al reported: late infection, 2% (2 of 103 knees); polyethylene thinning, 1%; dislocation of tibial component, 3%; instability requiring change of the tibial insert, 1% 14 . Stern and Insall reported 14 (7.7%) of 180 knees needed revision for various reasons 8 . In the present study, the rate of subluxation due to instability and inadequate size of tibial insert was 0.8% (1 knee), while Diduch et al also reported 1 incident (1%) of spacer exchange due to instability. [14] Diduch et al also reported 1 patient (1%) had a revision surgery due to polyethylene wear 14 . Schai et al reported worn polyethylene tibial inserts were exchanged in 9 knees (3.8%), 6 years after the primary operation 10 .
The survival rate at 12 years following TKA in this study was 89.5%. Survivorship analysis is especially useful when not all patients have been at risk for the same period of time.
The results of survivorship analysis can depend on the way that the outcome is measured, particularly the end point. A wide variety of end-points have been used. Knutson et al defined end-points as revision with removal of implant and addition or exchange of prosthetic components 3 . Diduch et al defined the end point as revision of tibial or femoral components (94% survival rate at 18 years), revision of patella (90% survival rate at 18 years), and revision of the tibial insert (87% survival rate at 18 years) 14 12 . They presented data showing that in a younger age group (less than 60 years old), the survival rate was 96% at 2 years, 90% at 5 years, 76% at 10 years. For older groups, the rates of survival were 97% at 2 years, 92% at 5 years, and 82% at 10 years. Font-Rodriquez, et al reported In terms of survivorship of cemented TKAs in 2629 knees, FontRodriques reported a 21-year success rate of 90.77% with an annual failure rate of 0.46% (215 patients).
CONCLUSIONS
This study showed good results for total knee replacement surgery in our region during the 1980s to 1990s, and further that the total knee replacement is a reproducible surgery for which a trained surgeon will be able to produce excellent and good results as seen in other studies.
